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Background: Urinary tract infection (UTI) is a common bacterial infection during 
pregnancy and a significant cause of perinatal and maternal morbidity and mortality. The 
causative bacteria have remained virtually the same although with variations in individual 
prevalence. There has been an increasing resistance by these bacteria to the commonly 
available antibiotics. 

Objectives: To determine the prevalence of UTI, the common causative bacteria, and their 
antibiotic sensitivity pattern among pregnant women with UTI. 

Methodology: This is a descriptive study that was carried out at the Obstetrics Department of 
two tertiary institutions in Abakaliki, Ebonyi State, Nigeria (Federal Medical Center and Ebonyi 
State University Teaching Hospital) over a period of 1 2 months. Midstream urine specimens from 
selected pregnant women with clinical features of UTI were collected for microscopy, culture, 
and sensitivity. The results were analyzed with the 2008 Epi Info™ software. 
Results: A total of 542 pregnant women presented with symptoms of UTI and were recruited 
for the study over the study period. Of the 542 pregnant women, 252 (46.5%) had significant 
bacteriuria with positive urine culture and varying antibiotic sensitivity pattern. The prevalence 
of symptomatic UTI was 3%. Escherichia coli was the most common bacteria isolated with a 
percentage of 50.8%. Other isolated micro organisms included Stapylococcus aereus (52 cultures, 
20.6%), Proteus mirabilis (24 cultures, 9.5%), S. saprophytics (18 cultures, 7 .1%), Streptococcus 
spp. (14 cultures, 5.6%), Citrobacter spp. (5 cultures, 2.0%), Klebsiella spp. (4 cultures, 1.6%), 
Enterobacter spp. (4 cultures, 1.6%), and Pseudomonas spp. (3 cultures, 1.2%). Levofloxacin 
had the highest overall antibiotic sensitivity of 92.5%. Others with overall antibiotic sensitiv- 
ity pattern greater than 50% included cefpodoxime (87.3%), ofloxacin (77.4%), ciprofloxacin 
(66.7%), ceftriaxone (66.7%), and gentamicin (50.8%). 

Conclusion: E. coli was the most common etiological agent of UTI in pregnancy with Entero- 
coccus (Staphylococcus) gaining prominence. Cephalosporin and quinolones were shown to be 
very effective against the organisms causing UTI in these pregnant women. 
Keywords: antibiotic sensitivity pattern, pregnancy, urinary tract infection, uropathogens 

Introduction 

Urinary tract infection (UTI) is one of the common bacterial infections that com- 
plicates pregnancy. 1,2 In pregnancy it may be symptomatic in the form of urethritis, 
cystitis, or pyelonephritis or it may remain asymptomatic. 2 Its significance in preg- 
nancy in view of its associated maternal and fetal morbidity and mortality has been 
widely evaluated. 2 Varying prevalence of UTI in pregnancy, with a range of 2%-10%, 
has been reported in different parts of the world. 3 4 The highest prevalence rate has 
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been reported in the African-American multiparas, while 
the lowest prevalence rate axis is found in the affluent white 
women of lower parity. 2 

The prevalence is increased by several factors. Poor 
socioeconomic status is reported to be a major risk factor 
with indigent patients having a fivefold increased risk. 5 The 
risk is doubled in sickle cell tract. 5 Other risk factors include 
increased age, high parity, poor perineal hygiene, history 
of recurrent UTI, diabetes mellitus, neurogenic bladder 
retention, anatomic or functional urinary tract abnormality, 
and increased frequency of sexual activity. 6 - 7 Predispos- 
ing determinants of high prevalence of UTI in pregnancy 
include hormone induced ureteral dilatation, urinary stasis, 
reduced immune function, and presence of vesicoureteric 
reflux. 1 - 6 ' 7 

Studies in developing countries have shown that UTI 
is usually present at the first antenatal visit and only about 
1% or less pregnant women develop bacteriuria after a 
negative screening early in pregnancy. 6 UTI in pregnancy 
contributes significantly to maternal and perinatal morbid- 
ity and mortality. 5 Maternal complication includes overt 
pyelonephritis in 25%-40% of patients as pregnancy 
advances among those with asymptomatic bacteriuria, and 
in l%-2% in those without asymptomatic bacteriuria. 8 
Other maternal complications include maternal anemia, 
hypertension, pre-eclampsia, chronic pyelonephritis, and 
occasionally, renal failure. 4,9 The fetus is at risk of prema- 
turity, low birth weight, intrauterine growth restriction, 
and fetal death. 910 

Organisms that cause UTI are those from the normal 
vaginal, perineal, and fecal flora. 2,11 They include Escherichia 
coli, Staphylococcus aureus, Staphylococcus faecalis, Pro- 
teus mirabilis, Klebsiella species, and Streptococcus species 
amongst others. There have been reported cases of resistance 
to antibiotics by these UTI causing organisms. 1011 Following 
frequent use of broad spectrum antibiotics, the prevalence of 
these resistant bacteria is mainly due to widespread use of 
antibiotics in people and animal feeds. 910 These resistance 
properties are easily transferred between bacteria of different 
genera through plasmids and other means. 11 These resistance 
properties to antibiotics are most often observed in hospital 
settings although they are still seen in community acquired 
UTI with an increasing presence of gram-positive cocci like 
Staphylococci and gram negative organisms like Klebsiella 
becoming more frequent. 1213 

UTI could present as an acute infection whereby empirical 
antibiotics are needed while waiting for the culture and sen- 
sitivity result, especially in low resource settings to prevent 
or reduce maternal and fetal morbidities. There has not been 



any study done on the antibiotic sensitivity pattern in Ebo- 
nyi state and literature is sparse on the antibiotic sensitivity 
pattern among pregnant women with symptomatic UTI in 
southeast Nigeria. As a result, this study will help formulate 
the appropriate antibiotic to be used as an empirical treat- 
ment regime in our environment. The aim of this study is to 
therefore determine the prevalence of UTI in pregnancy and 
the common causative microbes, as well as their antibiotic 
sensitivity patterns. 

Materials and methods 

This was a descriptive cross-sectional study of pregnant 
women who presented at the antenatal clinic of Federal 
Medical Center Abakaliki and Ebonyi State University Teach- 
ing Hospital, Abakaliki, Ebonyi State, southeast of Nigeria, 
over the study period of April 1, 2010 to March 31, 201 1. 
The Federal Medical Center and Ebonyi State University 
Teaching Hospital are the two tertiary health care facilities 
located within two kilometers of each other in the capital city 
of Ebonyi state. At present, they are merged and referred to 
as Federal Teaching Hospital Abakaliki. They receive refer- 
rals mostly from all parts of the state and the neighboring 
states of Benue, Enugu, Cross River, and Abia. Ebonyi state 
has an estimated population of 4.3 million and occupies a 
land mass of 5,935 km 2 . 14 Most women book voluntarily for 
antenatal care in the center; some may default, while the 
majority continue with the antenatal care follow-up visit until 
onset of labor or emergence of complication necessitating 
hospital admission. The average number of antenatal patients 
seen every week in both hospitals is about 1 ,000. The Federal 
Medical Center undertakes about 1,000 deliveries annu- 
ally while the Ebonyi State University Teaching Hospital 
undertakes about 1,500 deliveries annually. 

The inclusion criteria included pregnant woman present- 
ing with symptoms referable to UTI at the study site and 
who gave informed written consent to participate in the 
study. The exclusion criteria included pregnant women on 
antibiotics within the last 2 weeks, and those with recent 
history of instrumentation. Also, those who could not give 
an informed consent were excluded. Pregnant women with 
symptoms suggestive of UTI (frequency, urgency, nocturia, 
dysuria, suprapubic or loin pain with or without fever) that 
fulfilled the above criteria were selected consecutively on 
presentation at the antenatal or booking clinic. They were 
informed about the study and the implication of their par- 
ticipation. They were trained and instructed adequately on 
how to collect a clean catch midstream urine. This involves 
initial cleaning of the vulva with copious amounts of clean 
water. The first part of the urine was voided and about 
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10-15 mL of the midstream urine was collected into the 
sterile universal bottles containing 0.5 g boric acid crystal 
which had been correctly labeled and distributed to them. 
Trained nurses supervised the process. The urine samples 
in the sterile universal bottle were transported to the labo- 
ratory for processing within 1 hour and where immediate 
processing was not possible, the samples were promptly 
refrigerated at 4°C to avoid multiplication of bacteria at 
room temperature. These samples were subjected to routine 
microscopy, culture, and sensitivity according to standard 
practice. 

Microscopy involved centrifugation of 5-10 mL of urine 
sample in a test tube at 1,500 revolutions per minute. The 
sediments were poured on to a clean slide and observed 
under a microscope for casts, pus cells, and red blood 
cells. Culture of the urine was carried out by inoculating 
a portion of the urine samples which had been well mixed 
into Cystein-Lactose-Electrocyte Deficient or MacConkey 
Agar and Blood agar plate (both Lab M Limited, Heywood, 
UK) using standard wire loop. The specimens were well 
streaked on the plate to allow for discrete colonies. Inocu- 
lated agar plates were incubated at 37°C overnight and read 
after 24 hours to assess growth of significant bacteriuria. 
Significant bacteriuria is the presence of at least 10 5 single 
bacteria colonies per mL of urine and microscopy of 3-5 
pus cells per high power field. Suspected pathogens were 
identified using morphological features of the colonies, and 
standard biochemical and sugar utilization tests. 15 Following 
identification, the isolated microbes were subjected to anti- 
biotic sensitivity testing using the disc diffusion technique 
using multidisc (Abtek Biologicals Ltd., Liverpool, UK) and 
interpreted in accordance with the zone size interpretative 
chart using the Kirby-Bauer method. 15 

For each selected case with proven symptoms of UTI in 
pregnancy, information on sociodemographic factors were 
obtained. These included age, parity, religion, gestational 
age, marital status, and socioeconomic status as determined 
by Olusanya et al. 16 

Ethical approval for this study was given by the ethics and 
research committee of the Federal Medical Center as well 
as Ebonyi State University Teaching Hospital Abakaliki, 
Ebonyi State. 

All information about the clients was entered into a stan- 
dard proforma designed for this study. The coded data were 
entered into the computer using 2008 Epi Info™ statistical 
software (version 3.5.1, Centers for Disease Control, Atlanta, 
GA, USA). Descriptive analysis was used for the sociodemo- 
graphic characteristic and other variables. Bivariate analysis 
and multivariate analysis were done by stratification of 



variables and this was used to identify the level of antibiotic 
sensitivity pattern of the isolated uropathogens. 

Results 

There were 252 laboratory confirmed cases of UTI out of 
the 542 pregnant women who presented with symptoms of 
UTI. This amounted to a 46.5% positive culture rate. The 
total number of antenatal visits seen during the study period 
was 8,558. This gives a prevalence of 3.0%. 

The mean age of pregnant women with positive culture 
of UTI was 27.9 ± 4.7 years with a range of 17^13 years. 
The majority (156 women, 6 1 .9%) were within the age range 
of 20-29 years. The majority were married (246 women, 
97.6%), belonged to social class I (75 women, 29.8%), and 
were primigravida (96 women, 37.8%). There were 120 
Roman Catholics (47.6%). The majority of the pregnant 
women with UTI were at third trimester gestational age (132 
women, 52.4%). The mean parity was 1.5+ 1.7 with a range 
of 0-8. The mean gestational age was 26. 1 ± 9.3 weeks with 
a range of 4-41 weeks (Table 1). 

Table I Sociodemographic characteristics of pregnant women 



with urinary tract infection 


Variables 


Numbers (n = 252) 


Percentages (%) 


Age (years) 






<20 


9 


3.6 


20-29 


156 


61.9 


30-39 


83 


32.9 


>40 


4 


1.6 


Marital status 






Single 


6 


2.4 


Married 


246 


97.6 


Social class 






1 


75 


29.8 


II 


55 


21.8 


III 


54 


21.4 


IV 


SI 


20.2 


V 


17 


6.7 


Religion 






Protestants 


51 


20.2 


Pentecostals 


79 


31.3 


Roman Catholics 


120 


47.6 


Muslims 


2 


0.8 


Parity 






Primigravida 


96 


38.1 


Primipara 


81 


32.2 


Multipara 


21 


8.3 


Grandmultipara 


54 


21.4 


Gestational age 






First trimester 


34 


13.5 


Second trimester 


86 


34.1 


Third trimester 


132 


52.4 



Note: Social class levels are determined by adding together male ( I for professionals, 
2 for skilled worker or middle level, 3 for unskilled worker) and female (0 for tertiary 
school, I for secondary school, 2 for no formal education or primary school) scores. 



Infection and Drug Resistance 2013:6 



submit your manuscript | www.dovepress.com 
Dovepress 



227 



Onoh et al 



Dovepress 



Table 2 Organisms isolated from pregnant women with urinary 
tract infection 



Organisms 


Numbers 
(n = 252) 


Percentages 
(%) 


Escherichia coli 


128 


50.8 


Staphylococcus aureus 


52 


20.6 


Proteus mirabilis 


24 


9.5 


Staphylococcus saprophytics 


18 


7.1 


Streptcoccus spp. 


14 


5.6 


Citrobacter spp. 


5 


2.0 


Klebsiella spp. 


4 


1.6 


Enterobacter spp. 


4 


1.6 


Pseudomonas spp. 


3 


1.2 



The uropathogens isolated are presented in Table 2 
and are illustrated in Figure 1. There were 252 bacterial 
isolates. E. coli was the most common organism isolated 
accounting for 128 (50.8%) of the total isolates. This was 
followed by S. aureus which accounted for 52 (20.6%) of 
the isolates. The frequency of occurrence of the remain- 
ing bacteria isolates included: P. mirabilis, 24 (9.5%); 
S. saprophyticus, 18 (7.1%); Streptococcus spp., 
14 (5.6%); Citrobacter spp., 5 (2.0%); Klebsiella spp., 
4 (1.6%); Enterobacter spp., 4 (1.6%); and Pseudomonas 
spp., 3 (1.2%). 

Table 3 shows the overall antibiotic sensitivity pat- 
tern of bacterial isolates. Levofloxacin had the highest 
overall sensitivity of 92.5%. This was closely followed 
by cefpodoxime with 87.3%. Ofloxacin, ciprofloxacin, 



and ceftriaxone had overall sensitivities above 60% but 
below 80%. Gentamicin had an overall sensitivity of 
50.8%. Other antibiotics have their overall antibiotic 
sensitivity pattern below 50% and are distributed as fol- 
lows: streptomycin 38.1%, nitrofurantoin 33.7%, nalidixic 
acid 21.4%, chloramphenicol 19.8%, tetracycline 15.9%, 
ampiclox 10%, cloxacillin 4.4%, amoxicillin 1.2%, and 
cotrimoxazole 0.4%. Figure 2 illustrates antibiotics with 
overall sensitivity pattern >50%. These drugs include 
gentamicin, ofloxacin, ciprofloxacin, ceftriaxone, cefpo- 
doxime, and levofloxacin. 

Table 4 shows the antibiotic sensitivity pattern of the 
bacterial isolates from pregnant women with UTI. E. coli 
showed 93.0% sensitivity to levofloxacin, 88.3% to cefpo- 
doxime, 76.6% to ofloxacin, 68% to ciprofloxacin, 62.5% 
to ceftriaxone, and less than 50% sensitivity pattern 
to other antibiotics. S. aureus showed 90.4% sensitivity to 
cefpodoxime, 88.5% sensitivity to levofloxacin, 82.7% to 
ofloxacin, 75% to ciprofloxacin, 67.3% to ceftriaxone, 
57.7% to gentamicin and nitrofurantoin while sensitivity to 
cotrimoxazole and amoxicillin was 0%, and sensitivity to 
streptomycin, nalidixic acid, chloramphenicol, tetracycline, 
and cloxacillin was less than 50%. 

Gross 100% sensitivity was noted in the sensitivity pat- 
tern of Citrobacter to ofloxacin, Klebsiella to levofloxacin, 
ceftriaxone, cefpodoxime, and streptomycin, Pseudomonas to 
levofloxacin and cefpodoxime, and Enterobacter and Strepto- 
coccus spp. to levofloxacin. The antibiotic sensitivity pattern 
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Table 3 Overall antibiotic sensitivity pattern (irrespective of 
bacterial isolates) to the isolated organisms 



Antibiotic 


Frequency 


Percentages 


(%) 






S» 


R b 


Levofloxacin 


233 


92.5 


7.5 


Cefpodoxime 


220 


87.3 


12.7 


Ofloxacin 


195 


77.4 


22.6 


Ciprofloxacin 


163 


64.7 


35.3 


Ceftriaxone 


163 


64.7 


35.3 


Gentamycin 


128 


50.8 


49.2 


Streptomycin 


96 


38.1 


61.9 


Nitrofurantoin 


85 


33.7 


66.3 


Nalidixic acid 


54 


21.4 


78.6 


Chloramphenicol 


50 


19.8 


80.2 


Tetracycline 


40 


15.9 


84.1 


Amp/clox 


25 


10.0 


90.0 


Cloxacillin 


1 1 


4.4 


95.6 


Amoxicillin 


3 


1.2 


98.8 


Cotrimoxazole 


1 


0.4 


99.6 



Notes: a 'S' refers to the percentage of organisms that are sensitive; b 'FV refers to the 
percentage of organisms that are resistant to the drug. 
Abbreviation: Amp/clox, ampicillin cloxacillin combination. 



of uropathogens to drugs that showed individual sensitivity 
pattern of s50% is further illustrated in Figure 3. These 
drugs include nalidixic acid, nitrofurantoin, streptomycin, 
gentamicin, ofloxacin, ciprofloxacin, ceftriaxone, cefpo- 
doxime, and levofloxacin. 

Discussion 

The 46.5% positive culture rate seen in this study was higher 
than rates reported in pregnant women with symptomatic 



UTI of 35.5% in Ilorin, western Nigeria, 10 31.6% in Kano, 
northern Nigeria, 17 and 32.7% in Benin, southern Nigeria. 18 It 
is lower than the rate reported at Lafia, Nigeria. 19 In the study 
done in Ilorin (western part of Nigeria) both pregnant and 
nonpregnant women with symptomatic UTI were subjects 
for the case controlled study and the nonpregnant women 
had a lower positive culture. 10 This may have contributed 
to the overall low positive culture rate seen in Ilorin. 10 The 
high positive culture rate in this study could be because 
most of our clients were literate and understood the inclu- 
sion and exclusion criteria. Also, the research assistants, 
laboratory personnel, and the pregnant women were well 
trained and they observed all the aseptic procedures from 
specimen collection to specimen analysis. Contrary to the 
findings in our study, the predominant social classes in the 
study done in Benin (southern part of Nigeria) were social 
classes III and IV 18 

The prevalence of UTI in this study was 3.0% of the 
study population. This is lower than 6.2% seen in Ile-Ife 
reported by Ezechi et al 9 and the 4.5% seen in Nsukka 
reported by Aka and Onah. 20 The low prevalence in this 
study may be related to the kind of patients that visit our 
facility for antenatal care. These are mainly elites and urban 
dwellers. This may differ from the prevalence in the rural 
area in this state. Also our study was on pregnant women 
with symptoms of UTI hence asymptomatic patients would 
have been missed. All trimesters were also included in this 




Infection and Drug Resistance 20 1 3:6 



submit your manuscript | www.dovepress.com 
Dovepress 



229 



Onoh et al 



Dovepress 



a 
a 

to 

*> 
o 
c 
o 
£ 
o 

T5 



a Z 



o 
-a 

9 ~ 



2 Z 



u z 



£ 
a. 
o 



a Z 



i/i Z 



o o "1 "1 ^ 
O O m r*l \0 
— — r*i m %o 



(NOrNOOOOO 



r*l r*l (N rN r*l O 



^ O ^ O ^ ^ 

in in o lo o lo lo 
— — r*l r*l 



— — o o o 



rs rs o 



g- *o h~ ^^^^^^ 

— NOJ + K + LINO 
1 — w ' s — ' *fl ul ^ m t H 
tJ- — CM ^ ^ 

— — — CO 0^ i/l \D i/l 



Tt- O LO (N 



t< ts *9 *9 



(N m 

— — o 



CO (S N ^ N N rvl^^ ^ 

i/io^*o'oo<'^ ; ^-.'>j ;o0 . ^ o-^. 
o^r^\OLnr^LnLnLnovO™vO 

^^^^^^rN — rs — — 

nc>fl(SO'm v n ' — ' ' ' 

— — — — — %x> — lo^j- — tj- 

l/1 ^ N r*i N in , — . r*I , — . 

cddrii7rssos(O l/ l- 1/ ! 

030»03SJ)ini/iiilfn — N fn 

>OI"^rno^LnO\000 ' — ' 

■^-■^-■^-r*ir*ir*lcNr*l(N\0 — r** 

O , — . „ — . , — , — , — , — , , — ^-^ 
rnco'^P 1 ^. 1 ^. 1 ^. - : "1 °\ 

^ - ' - ' - - - - - - ^- 

— — oor-^or^cor^%or-s 

— — 03 to w + rs — n vO 



o -o S =2 re t 

? 0 X O I !3 

o Q- o i- i; c 

Jj U O U U U 



o £ 
a. p 



o o o 



o o o 



o o o 



S, S, 

ro O O 



N CO CO 
O O 



^ >, = = -r-. 'u 



Z Z U H 



o 
£ 

X o 
o E o 
U < U 



study and the pregnancy hormonal effect on the urinary 
system may not be well established or pronounced in the 
early trimester. 

E. coli was the most common bacteria isolated in this 
study and this is similar to most other studies. 9101317-19 This 
supports the fact that most organisms causing UTI are from 
the lower gastrointestinal tract which acts as a reservoir for 
organisms like E. coli. 621 The percentage of E. coli in this 
study was 50.8% which is less than previous findings in stud- 
ies done in developed countries. 21 However, it is higher than 
recent findings in developing countries like Lafia (30.56%), 
northern Nigeria, 10 Benin (38%), southern Nigeria, 18 Ile-Ife 
(42.2%), southwest Nigeria, 9 Ilorin (47.5%), southwest 
Nigeria, 10 Addis Ababa (44%), 22 Pakistan (38.%), 23 and 
slightly higher than 50% in southern India. 4 

S. aureus was the next most common bacteria isolated in 
this study accounting for 20.6% of cultures. This is similar 
to findings in Enugu, 24 Benin, 17 and Ilorin, 9 although it is at 
variance with other studies. 10 ' 19 Enterococci has been noted 
as a significant bacterial isolate from women with UTI in 
pregnancy 410,18 ' 19,24 This is in support of the postulation that 
there tends to be a shift in the percentages of micro organ- 
isms causing UTI in favor of Staphylococcus, Klebsiella, and 
P. mirabilis. 7 - 1 * This shift may be due to increased resistance 
to antibiotics with emergence of resistant strains. 

The antibiotic with the overall highest sensitivity pat- 
tern in this study was levofloxacin which is a quinolone. 
This is similar to other reports where quinolones were the 
most effective and sensitive antibiotics to the organisms 
causing UTI. 19,23 All quinolones used in this study had good 
antibiotic sensitivity pattern: 92.5% for levofloxacin, 77.4% 
for ofloxacin, and 66.7% for ciprofloxacin. Quinolones are 
expensive and have been associated with teratogenicity in 
first trimester and risk of auditory and vestibular toxicity in 
the fetus in later trimesters, and are therefore contraindicated 
in pregnancy. However, for recurrence and persistent UTI, 
quinolones could be used with caution in late pregnancy or 
postpartum after counseling, especially if it is the only sensi- 
tive drug, as it is also secreted in breast milk. 

In this study, cephalosporins had a remarkable antibiotic 
sensitivity pattern of 87.3% for cefpodoxime and 66.7% 
for ceftriaxone. Cephalosporins, although expensive, are safe 
in pregnancy. Currently, most cephalosporins have both oral 
and parenteral combinations and have been noted to be the 
first line drug for pyelonephritis and the most commonly used 
antimicrobials for symptomatic UTI in hospital settings. 4,25 

Gentamicin was the only other antibiotic in this study 
with an overall good sensitivity pattern of greater than 50%, 
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Figure 3 Bar graph showing antibiotic sensitivity pattern of uropathogens with drugs that showed individual sensitivity pattern of ^50%. 
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aside from the quinolones and the cephalosporins. However, 
it has only parenteral formulations and is associated with 
possible risk of auditory and vestibular nerve damage to the 
fetus. 25 All the other antibiotics used in this study had a poor 
antibiotic sensitivity pattern. Surprisingly, these are the com- 
monly available and cheap drugs. They include streptomycin, 
nitrofurantoin, nalidixic acid, chloramphenicol, tetracycline, 
ampicillin/cloxacillin, amoxicillin, and cotrimoxazole. The 
poor antibiotic sensitivity pattern of the above commonly 
available drugs could be due to the practice of self-medica- 
tion, visiting pharmacy shops manned by non-professionals 
leading to under dosage and indiscriminate abuse of drugs 
in our environment. The above practice leads to emergence 
of resistant strains among the UTI causing bacteria. This 



increases the cost of treatment because the quinolones and 
cephalosporins, which have excellent sensitivity patterns, 
are expensive. 

In this study, nitrofurantoin showed a good sensitivity 
pattern to S. aureus (60%) and P. mirabilis (50.4%), even 
though the overall sensitivity was poor (33.7%). Other stud- 
ies have demonstrated increased sensitivity of nitrofurantoin 
to bacterial isolates from urine of pregnant women with or 
without symptoms of UTI. 4,918 - 22 Hence, recommendation of 
nitrofurantoin as a first line drug has also been made in such 
studies. 4 - 918 As such, nitrofurantoin could be very useful in 
the management of UTI in pregnancy, especially when the 
sensitivity result shows that the isolated organism has good 
sensitivity to nitrofurantoin. 
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In conclusion, E. coli was the most common bacteria 
isolated from urine of pregnant woman with UTI in our 
setting. Enterococcus, especially Staphylococci, constituted 
a significantly high proportion of bacterial isolates in this 
study. Quinolones and cephalosporins were the most sensitive 
drugs to all the micro organisms isolated from symptomatic 
cases in this study. Cephalosporins, like ceftriaxone or cefpo- 
doxime, could be administered empirically because of their 
high sensitivity and wide spectrum of activity against micro 
organisms causing UTI in pregnancy seen in this study. There- 
after, the cheap and readily available antibiotics like nitro- 
furantoin could be used to replace the cephalosporins if the 
antibiotic sensitivity of the offending bacterial isolates shows 
susceptibility to these cheap readily available antibiotics. 
However, considering the morbidity and mortality that may 
complicate UTI in pregnancy if not adequately managed, the 
cephalosporins, even though expensive, are cost effective and 
safe when appropriately used in pregnancy. However, the cost 
implication could be addressed by effective implementation 
of National Health Insurance Scheme. Through the National 
Health Insurance Scheme, cephalosporins could be made 
available at no financial burden to these pregnant women with 
symptomatic UTI. However, in the interim, the government 
could subsidize the cost of this potent antibiotic to reduce 
perinatal and maternal morbidity and mortality. 

Limitations 

The study was a hospital based study and may not truly reflect 
findings in the rural areas and the entire state. The antibiotic 
sensitivity test against bacteria in the laboratory is an in vitro 
activity and may not exactly reflect the in vivo activity. 

There may be some observational error, especially with 
the error due to parallax in measuring the inhibition zone 
diameter. 
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